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Amendments to the Claims : | 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims : 

1 . (currently amended) A layer 1 frame construction method 
comprising : 

constructing a layer 1 frame header including 



ajprioritv identifier indicating a priority of a oavload of the laver 1 



frame, 

a protocol identifier indicating a priority of data in the oavload of the 
laver 1 frame, the protocol identifier identifying a protocol i n which a lay e r 1 

i 

framo, which ic capob l o of accommodating - data of any protocol that io selected 
from an STM (Synchronous Trahsfer Mode) signal, ATM (Asynchronous Transfer 
Mode) cells, a primary IP (Internet Protocol) packet and a best effort IP packet in 

a common frame format, and i s joonstructod to bo transferred 

i 

a cyclic redundancy check (CRO identifier indicating a CRC result 
performed on portions of the fralne header including the priority identifier and the 
protocol identifier, the CRC identifier being used to indicate bit synchronization, 
byte synchronization, and frame synchronization: and 

appending the oavload to the constructed layer 1 frame header . 



(cancel) 



(cancel) 
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4. (currently amended) 
claim [[2]] I, wherein the layer 1 



A frame construction method as claimed in 
frame payload is a variable-length field. 



5. (original) A frame construction method as claimed in claim 4, 
wherein the length of the variable-length layer 1 frame payload is set between 0 
Kbyte and 64 Kbytes. 

6. (currently amended) A frame construction method as claimed in 



claim [[2]] 1, wherein the layer 1 
a "Packot L e ngth" jacket 



frame header further includes: 

length identifier indicating the length of the layer 



1 frame payload; a -Priority" id e ntifi e r indicating th e pr i ority of tho data which - i s- 



data which io transferred in th e l ayor 1 fram e; 



fronsforrod in the lay e r 1 frame; fa "Protocol* identifier indicating tho typ e of tho 



a "Fram e Mod e- " frame mode identifier indicating the type of the layer 1 



frame; 

a . "Stuff stuff identifier indicating whether or not stuff data is contained in 
the layer 1 fram e t the CRC identifier indicating a CRC result additionally 



performed on the packet length identifier and the frame mode identifier ^afld^a- 



Hoador CRC* identifier indicating tho r o s ul t of a CRC oporation conduct e d for 



tho layor 1 frame hoador oxcopt itcolf , 



7. (currently amended) A frame construction method as claimed in 
claim 6, wherein the "Protocol" protocol identifier indicates whether the type of 



the data transferred in the layer 



1 frame is IPv4 (Internet Protocol version 4) data, 
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IPv6 (Internet Protocol version 6) data, STM data, ATM data or dummy data. 



claim 8, wherein the "Protocol" 



construction method as claimed in claim 6 T 
Management) frame as a special-purpose layer 

the ingress point and the egress point is 
ically. . 



8. (original) A frame 
wherein an OAM (Operating Antf 
1 frame for monitoring a path between 
constructed and transferred perjiod 

9. (cancel) 

10. (currently amended) A frame construction method as claimed in 



protocol identifier indicates whether the type of 



the data transferred in the layer 1 frame is IPv4 (Internet Protocol version 4) data, 
IPv6 (Internet Protocol version 6) data, STM data, ATM data, OAM (Operating 
And Management) data or dummy data. 

1 1 . (currently amended) A frame construction method as claimed in 
claim 6, wherein the - H e ad e r - CRC ^ CRC identifier is provided to the layer 1 



frame header so as to be used by line terminating devices for establishing byte 
synchronization aad/ or frame synchronization. 

12. (currently amenddd) A frame construction method as claimed in 

•i 

claim 1, wherein the layer i frame header is a fixed-length field. 

13. (currently amenddd) A frame construction method as claimed in 

i 

claim 6, wherein in the case where the stuff data is contained in the layer 1 

! 4 
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frame, a ^Stuffing Longth" stuffing length identifier indicating the length of the 

i 

stuff data is added to the layer 1 frame header. 



14. (currently amended) A frame construction method as claimed in 
claim [[2]] I, wherein a layer 2 frame for containing and transferring the data ewh 
as the STM c i gnal, th e ATM c e ll s , tho primary IP pack e t, tho boot offort IP 



pockot, otc. is packed in the layer 1 frame payload. 

1 5. (currently amended) A frame construction method as claimed in 
claim 14, wherein the layer 2 frame includes: 

a layer 2 frame header for containing information to be used for the routing 
of the layer 2 frame; and 

a layer 2 frame payload ir> which the data such as tho STM signa l , the 

;, tho bost effort IP paGk e t, e tc, - is packed. 



ATM oollc, tho primary IP packei 



16. (original) A frame construction method as claimed in claim 15, 
wherein in the case where the SjTM signal is packed in the layer 2 frame payload, 
an N channel STM signal of a bit rate of N # 64 Kbps (8 bits/125 jjsec for each 
channel) which is transferred from an STM device is packed in the layer 2 frame 
payload. 

17. (original) A frame construction method as claimed in claim 15, 
wherein in the case where the ATM cells are packed in the layer 2 frame 

i " 
i 

payload, ATM cells which are transferred from an ATM device are packed in the 
layer 2 frame payload. 
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18. (currently amended) A frame construction method as claimed in 
claim 6, wherein in the case where the STM signal is packed in the layer 1 frame 
payload. information indicating CBR (Constant Bit Rate) traffic is described in the 
^Sfl©^ priority identifier, and information indicating STM is described in the 
^rotoco P protocol identifier 

19. (original) A frame construction method as claimed in claim 15, 
wherein in the case where the STM signal is packed In the layer 2 frame payload, 
the layer 2 frame header includes a route label as information which Is used for 
the routing of the layer 1 frame containing the STM signal through relaying 
nodes. 



20. (currently amended) 
claim 6, wherein in the case where 
payload, information indicating 
3*Fi©«fy= priority identifier, and 
"Protocol" proioooj identifier. 



tHe 



A frame construction method as claimed in 
the ATM cells are packed in the layer 1 frame 
type of the ATM cells is described in the 
information indicating ATM is described in the 



21 . (original) A frame construction method as claimed in claim 15, 
wherein in the case where the ATJJI cells are packed in the layer 2 frame 
payload, the layer 2 frame header includes a route label as information which 
used for the routing of the layer 1 frame containing the STM signal through 
relaying nodes. • 



is 
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22. (original) A frame donstruction method as claimed in claim 15, 
wherein in the case where the primary IP packet is packed in the layer 2 frame 
payload, the primary IP packet Is packed in the layer 2 frame payload without 
being partitioned 

23. (currently amended) A frame construction method as claimed in 
claim 6. wherein in the case where the primary IP packet is packed in the layer 1 
frame payload, information indicating the type of the IP packet is described in the 
gpriorifcyg priority identifier, and information indicating IP is described in the 
- "Protoco l " protocol identifier. 

24. (original) A frame construction method as claimed in claim 15, 
wherein in the case where the pilmary IP packet is packed in the layer 2 frame 
payload, the layer 2 frame header includes: 

a route label as information which is used for the routing of the layer 1 
frame containing the primary IP packet through relaying nodes; and 

a flow label as information which is used for designating a wavelength to 
be used for transferring the laye|r 1 frame containing the primary IP packet 
between relaying nodes. 



25. (original) A frame 
wherein the flow label is generated 
header of the primary IP packet. 



construction method as claimed in claim 24, 
by conducting the Hash operation to the 



26. (currently amended) A-frame construction method as claimed in 
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claim 15. wherein in the case vjhere the best effort IP packet is packed In the 
layer 2 frame payload, a best effort IP transfer, space length L, which moanctho 
l o n f jthofatrancforcpaoo which can be used for the transfer of the layer 1 frame 
containing the best effort IP packet, is determined as: 
L-CL-SL-AL-PL-BL 

where: 



CL denotes a predetermined length CL corresponding to a predetermined 



cycle, 



SL denotes the length of a layer 1 frame containing an STM signal that is 
transferred in.the cycle, 

AL denotes the lengths of one or more layer 1 frames containing ATM 

cells that are transferred In the cycle, 

i 

PL denotes the length of one or more layer 1 frames containing primary IP 
packets that are transferred in the cycle, and 

BL denotes the length of one or more layer 1 frames containing best effort 
IP packets that are transferred injthe cycle before the transfer of the layer 1 
frame containing the best effort IP packet. 



27. (original) A frame construction method as claimed in claim 26, 
wherein if the length B of the layer 1 frame containing the best effort IP packet is 
equal to the best effort IP transfer space length L, the layer 1 frame containing 
the best effort IP packet is transmitted as a single frame without being 
partitioned. i 



28. (original) A frame construction method as claimed in claim 26, 

8 
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wherein if the length B of the la^er 1 frame containing the best effort IP packet is 
longer than the best effort IP tralnsfer space length L, a BOM (Beginning Of 

is constructed by use of the front part of the layer 
1 frame containing the best effort IP packet, the BOM frame is transmitted, and 
an EOM (End Of Message) frame including the remaining segment of the layer 1 
frame containing the best effort [IP packet is stored. 



Message) frame of the length L 



29. (original) A frame 



construction method as claimed in claim 28, 



wherein if the length M of the stored EOM frame is longer than the best effort IP 
transfer space length L, a COM (Continuation Of Message) frame of the length L 
is constructed by use of the front part of the stored EOM frame, the COM frame 
is transmitted, and an EOM frame including the remaining segment of the stored 
EOM frame is stored. 



30. (currently amended) A frame construction method as claimed in 
claim 28, wherein if the length M of the stored EOM frame is shorter than the 
best effort IP transfer space length L and if the EOM frame length M and a 
minimal dummy frame length D added together <M+D) is shorter than the best 
effort IP transfer space length U the stored EOM frame is transmitted as an EOM 
frame and the best effort IP transfer space length L is updated. 



31 . (original) A frame 'ponstruction method as claimed in claim 28, 
wherein if the length M of the stored EOM frame is shorter than the best effort IP 

i . 

transfer space length L and if thb EOM frame length M and a minimal dummy 
frame length D added together (M+D) is equal to the best effort IP transfer space 

i 9, 
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length L, the stored EOM frame is transmitted as an EOM frame and thereafter a 

! 

minimal dummy frame is transmitted. 



32. (original) A frame construction method as claimed in claim 28, 
wherein if the length M of the stoied EOM frame is shorter than the best effort IP 
transfer space length L and if the EOM frame length M and a minimal dummy 
frame length D added together (M+D) is longer than the best effort IP transfer 
space length L, stuff data is inserted into the payload of the stored EOM frame so 
as to increase the EOM frame length M into L and the stored EOM frame 
containing the stuff data is transmitted as an EOM frame. 



33. (original) A frame construction method as claimed in claim 26, 



I. 



wherein if there is no best effort IP layer 1 frame to be transferred, a dummy 
frame of the length L is generated and transmitted. 

34. (original) A frame construction method as claimed in claim 26, 
wherein if the length B of the layer 1 frame containing the best effort IP packet is 
shorter than the best effort IP transfer space length L and if the best effort IP 
layer 1 frame length B and a minimal dummy frame length D added together 
(B+D) is equal to the best effort |P transfer space length L, the best effort IP layer 
1 frame is transmitted as a single frame without being partitioned and thereafter a 
minimal dummy frame is transmitted. 

j 

35. (currently amenedj A frame construction method as claimed in 

claim 26, wherein if the length Bjof the layer 1 frame containing the best effort IP 

i 

| 10 
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packet is shorter than the best effort IP transfer space length L and if the best 

effort IP layer 1 frame length 6 and a minimal dummy frame length D added 

together (B+D) is longer the bek effort IP transfer space length L, stuff data [[of]] 

is inserted into the payload of trie best effort IP layer 1 frame so as to increase 

the best effort IP layer 1 frame length B into L and the best effort IP layer 1 frame 

including the stuff data is transrr lifted as a single frame. 

36. (original) A frame construction method as claimed in claim 26, 
wherein if the length B of the layar 1 frame containing the best effort IP packet is 
shorter than the best effort IP transfer space length L and if the best effort IP 
layer 1 frame length B and a minimal dummy frame length D added together 
(B+D) is shorter the best effort ip| transfer space length L. the best effort IP layer 
1 frame is transmitted as a single frame without being partitioned and the best 
effort IP transfer space length L is updated into L-B. 

37. (original) A frame construction method as claimed in claim 15, 
wherein in the case where the best effort IP packet is packed in the layer 2 frame 

payload, the layer 2 frame header includes- 

i 

a route label as informatiorji which is used for the routing of the layer 1 
frame containing the best effort IP packet through relaying nodes; and 

a flow label as information which is used for designating a wavelength to 
be used for transferring the layer i frame containing the best effort IP packet 
between relaying nodes. : 



38. (original) A frame construction. method as claimed in claim 37, 



11 
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wherein the flow label is generated by conducting the Hash operation to the 
header of the best effort IP packet. 

39. (original) A frame construction method as claimed in claim 15, 
wherein the layer 2 frame header is omitted when the layer 1 frame is transmitted 
as a COM (Continuation Of Message) frame or an EOM (End Of Message) 
frame. 

40. (currently amended) A frame construction method as claimed jn 
claim 6, wherein in the case where the best effort IP packet is packed in the layer 
1 frame payload, information indicating the type of the IP packet is described in 
the "Priority priority identifier, and information indicating IP is described in the 
"ProtoooP protocol identifier. 

41 . (currently amended) A frame construction device of notwork - 

oquipm e nt comprising: 

[[a]] layer 1 frame construction means for constructing a layer 1 frame 
header in a common frame format which i s capable of accommodating data of 
any a protocol that is selected frjom an STM (Synchronous Transfer Mode) 

signal, ATM (Asynchronous Transfer Mode) cells, a primary IP (Internet Protocol) 

i . 

packet and a best effort IP packiet in a common fromo format, the layer 1 frame . 
header including a priority identifier indicating a priority of a p avioad of the layer 1 
frame, a protocol identifier for Identifying a protocol an d indicating a priority of 

i 

data in the pavioad of the laverH frame, and a cyc lic redundancy check (CRC) 

identifier indicating a CRC result performed on por tions of the frame header. 

i 

i 12. 
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including the priority Identifier and the rymtoc.nl M^ t ffier. th* npr ^ 

us ed to indicate bit synchronization, hyfe -s yn chronization: anri framo 



synchronization; and 

means for appenrtino th* constructed ta^ r 1 fram* fp a DavfftaH nf 

the layer 1 frame. 

42. (cancel) 

43. (cancel) 

44. (currently amended) A frame construction device as claimed in 
claim [[42]] 41, wherein the layer 1 frame payload is a variable-length field. 

. ■ • 

45. (original) A frame construction device as claimed in claim 44, 
wherein the length of the variable-length layer 1 frame payload is set between 0 
Kbyte and 64 Kbytes. 

46. (currently amended) A frame construction device as claimed in 
claim [[42]} 41, wherein the layer 1 frame header includes: 

a - "Packot Longt hs packet lengt h identifier indicating the length of the layer 
1 frame payload; « "Pri n nhr irtnntifinr fn r |inV , rity n f t hn |1l U w || i U| L 

i 

fransforrod in tho l oyor 1 



- fryar 1 framo; a! "Protocol" i dentifior indicating tho typo 0 f tho 

data Which fr trwfnrmrt in ^ \J /Cr 1 ^ mc . 

a "Framo Modo" frame mojde identifier indicating the type of the layer 1 
frame; and j 



i 13 • 
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a ^stufT stuff identifier indicating whether or not stuff data is contained in 

i 

the layer 1 fram oj and a "Hoodor f7RC" identifier Indicating tho rooult of a CRG - 



oporation oonductod fortho layor 



1 framo hoadcr oxcopt itself . 



47. (currently amended) A frame construction device as claimed in 
claim 46, wherein the ^P rotoco l s protocol Identifier indicates whether the type of 



the data transferred in the layer 1 
IPv6 (Internet Protocol version 6) 



48. (original) A frame 
wherein an OAM (Operating And 
1 frame for monitoring a path 
constructed and transferred 



frame is IPv4 (Internet Protocol version 4) data, 
data, STM data, ATM data or dummy data. 



(instruction device as claimed in claim 46, 
Management) frame as a special-purpose layer 
between the Ingress point and the egress point is 
ically. 



period 



49. (cancel) 

50. (currently amended) A frame construction device as claimed in 
claim 48, wherein the "Protocol" protocol identifier indicates whether the type of 
the data transferred in the layer 1 frame is IPv4 (Internet Protocol version 4) data, 
IPv6 (Internet Protocol version 6) data, STM data, ATM data, OAM (Operating 
And Management) data or dumrpy data. 



51 . (currently amended) A frame construction device as claimed in 

claim 46, wherein the CRC "Hoador CRC" identifier is provided to the layer 1 

i 

frame header so as to be used by line terminating devices for establishing byte 



14 
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in 



52. (currently amended) A frame construction device as claimed 
claim D42D4JL, wherein the layer 1 frame header is a fixed-length field. 



53. (currently amended). A frame construction device as claimed in 
claim 46, wherein in the case where the stuff data is contained in the layer 1 
frame, the layer 1 frame construction means adds a stuffing, Longth" stuffing 
length identifier indicating the length of the stuff data to the layer 1 frame header. 



in 



54. (currently amended) A frame construction device as claimed 
claim [[42]] 41, wherein a layer frame for containing and transferring ti^date- 
**h«e-the STM signal, the ATI\il cells, the primary IP packet, or the best effort 
IP packetrete, is packed by the layer 1 frame construction means in the layer 1 
frame payload. 

55. (currently amended) A frame construction device as claimed in 
claim 54, wherein the layer 2 frarne includes: 

a layer 2 frame header for containing information to be used for the routing 
of the layer 2 frame; and j 

a layer 2 frame payload in which the data cuchastho STM signal, the 
ATM cells, the primary IP packet, |or the best effort IP packet, et* is packed. 

56. (original) A frame construction device as claimed in claim 55, 
wherein in the case where the STM signal is packed in the layer 2 frame payload. 

! 15 • 
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an N channel STM signal of a bit rat© of N • 64 Kbps (8 bits/1 25 \isec for each 
channel) which is transferred from an STM device is packed in the layer 2 frame 
payload. 

57. (currently amended) A frame construction device as claimed in 
claim 55, wherein in the case where the ATM cells are packed in the layer 2 
frame payload, ATM cells which are transferred from an ATM device are packed 
in the layer 2 frame payload. 

58. (currently amended) A frame construction device as claimed in 
claim 46, wherein in the case where the STM signal is packed in the layer 1 
frame payload, information indicating CBR (Constant Bit Rate) traffic is described 
In the "Priority^ priority identifier, and information indicating STM is described in 
the "Protocol^ protocol identifier. 

59. (original) A frame construction device as claimed in claim 55, 
wherein in the case where the STM signal is packed in the layer 2 frame payload, 
the layer 2 frame header includes a route label as information which is used for 
the routing of the layer 1 frame containing the STM signal through relaying 
nodes. 

60. (currently amendejd) A frame construction device as claimed in 
claim 46, wherein in the case where the ATM cells are packed in the layer 1 
frame payload, information indicating the type of the ATM cells is described in the 
^Prioritv^ priority identifier, and information indicating ATM is described in the 

16 
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■ protocol identifier. 



61 . (original) A frame construction device as claimed in claim 55, 
wherein in the case where the ATM cells are packed in the layer 2 frame 
payload, the layer 2 frame header includes a route label as information which is 



used for the routing of the layer 
relaying nodes. 



1 frame containing the STM signal through 



62. (original) A frame construction device as claimed in claim 55, 
wherein in the case where the primary IP packet is packed in the layer 2 frame 
payload, the primary IP packet is packed in the Jayer 2 frame payload without 
being partitioned. 

63. (currently amended) A frame construction device as claimed in 
claim 46, wherein in the case where the primary IP packet is packed in the layer 
1 frame payload, information indicating the type of the IP packet is described in 
the^Ptiefltyii firiority. identifier, and information indicating IP is described in the 
^ FrotOGoP protocol identifier. 

64. (original) A frame construction device as claimed in claim 55, 
wherein in the case where the primary IP packet is packed in the layer 2 frame 
payload, the layer 2 frame header includes: 

a route label as information which is used for the routing of the layer 1 
frame containing the primary IP packet through relaying nodes; and 

17 . 
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which is used for designating a wavelength to 
1 frame containing the primary IP packet 



65. (original) A frame construction device as claimed in claim 64, 
wherein the flow label is generated by conducting the Hash operation to the 
header of the primary IP packet. 

66. (currently amended) A frame construction device as claimed in 
claim 55, wherein in the case where the best effort IP packet is packed in the 
layer 2 frame payload, a best effjrt IP transfer space length L, which moanc tho 
tength of a transfer spaco which can be used for the transfer of the layer 1 frame 
containing the best effort IP packet, is determined as: 

L=CL-SL-AL-PL^BL 

where: 

CL denotes a predetermined length CL corresponding to a predetermined 

cycle, 

SL denotes the length of a 
transferred in the cycle, 

AL denotes the lengths of one or more layer 1 frames containing ATM 
cells that are transferred in the cycle, 

PL denotes the length of one or more layer 1 frames containing primary IP 
packets that are transferred in the cycle, and 

BL denotes the length of orje or more layer 1 frames containing best effort 
IP packets that are transferred in Ihe cycle before the transfer of the layer 1 
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frame containing the best effort IP packet 
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67. (original) A frame construction device as claimed in claim 66, 
wherein if the length B of the layer 1 frame containing the best effort IP packet is 
equal to the best effort IP transfer space length L, the layer 1 frame containing 
the best effort IP packet is transmitted as a single frame without being 
partitioned. 

68. (original) A frame construction device as claimed in claim 66, 
wherein if the length B of the layer 1 frame containing the best effort IP packet is 
longer than the best effort IP transfer space length L, a BOM (Beginning Of 
Message) frame of the length L is constructed by use of the front part of the layer 
1 frame containing the best effort IP packet, the BOM frame is transmitted, and 
an EOM (End Of Message) frame including the remaining segment of the layer 1 
frame containing the best effort P packet is stored. 

.69. (original) A frame construction device as claimed in claim 68, 
wherein if the length M of the stored EOM frame is longer than the best effort IP 
transfer space length L, a COM j(ContInuation Of Message) frame of the length L 
is constructed by use of the front part of the stored EOM frame, the COM frame 
is transmitted, and an EOM frame including the remaining segment of the stored 
EOM frame is stored. 

70. (original) A frami construction device as claimed in claim 68, 

wherein if the length M of the stored EOM frame is shorter than the best effort IP 

• i 19- 
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transfer space length L and if the EOM frame length M and a minimal dummy 
frame length D added together (vl+D) is shorter than the best effort IP transfer 
space length L. the stored EOM frame is transmitted as an EOM frame and the 
best effort IP transfer space length I is updated into L-M. 

71 . (original) A frame construction device as claimed in claim 68, 
wherein if the length M of the stored EOM frame is shorter than the best effort IP 
transfer space length L and if the EOM frame length M and a minimal dummy 
frame length D added together (M+D) is equal to the best effort IP transfer space 
length L the stored EOM frame is transmitted as an EOM frame and thereafter a 
minimal dummy frame is transmitted. 

72. (original) A frame construction device as claimed in claim 68, 
wherein if the length M of the stqred EOM frame is shorter than the best effort IP 
transfer space length L and if the EOM frame length M and a minimal dummy 
frame length D added together (M+D) is longer than the best effort IP transfer 
space length L, stuff data is inserted into the payload of the stored EOM frame so 
as to increase the EOM frame length M into L and the stored EOM frame 
containing the stuff data is transmitted as an EOM frame. 



73. (original) A frame construction device as claimed in claim 66, 
wherein if there is no best effort ^P layer 1 frame to be transferred, a dummy 
frame of the length L is generatecl and transmitted. 



74. (original) A frame ^construction device as claimed in claim 66, 

| • 20 ' 
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wherein if the length B of the layjsr 1 frame containing the best effort IP packet is 
shorter than the best effort IP transfer space length I and If the best effort IP 

layer 1 frame length B and a minimal dummy frame length D added together 

i 

(B+D) is equal to the best effort jP transfer space length L, the best effort IP layer 
1 frame is transmitted as a single frame without being partitioned and thereafter a 
minimal dummy frame is transmitted. 

75. (original) A frame construction device as claimed in claim 66, 
wherein if the length B of the layer 1 frame containing the best effort IP packet is 
shorter than the best effort IP transfer space length L and if the best effort IP 
layer 1 frame length B and a min'mal dummy frame length D added together 
(B+D) Is longer the best effort IP transfer space length L, stuff data is inserted 
into the payload of the best effort IP layer 1 frame so as to increase the best 
effort IP layer i frame length B into L and the best effort IP layer 1 frame 
including the stuff data is transmitted as a single frame. 



76. (original) A frame construction device as claimed in claim 66, 
wherein if the length B of the layeV 1 frame containing the best effort IP packet is 
shorter than the best effort IP transfer space length L and if the best effort IP 
layer 1 frame length B and a minimal dummy frame length D added together 



(B+D) is shorter the best effort IP 
1 frame is transmitted as a single 



transfer space length L, the best effort IP layer 
frame without being partitioned and the best 



effort IP transfer space length L is updated into L-B 



77. (original) A frame construction device as claimed in claim 55, 
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wherein in the case where the 
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sest effort IP packet is packed in the layer 2 frame 
payload, the layer 2 frame header includes: 

a route label as information which is used for the routing of the layer 1 
frame containing the best effort IP packet through relaying nodes; and 

a flow label as informaticn which is used for designating a wavelength to 
be used for transferring the layer 1 frame containing the best effort IP packet 
between relaying nodes. 



78. (original) A frame 
wherein the flow label is gene 
header of the best effort IP packet 



construction device as claimed in claim 77, 
5d by conducting the Hash operation to the 



79. (original) A frame construction device as claimed in claim 55, 
wherein the layer 2 frame header Is omitted when the layer 1 frame is transmitted 
as a COM (Continuation Of Message) frame or an EOM (End Of Message) 
frame. 



80. (currently amended) A frame construction device as claimed in 
claim 46, wherein in the case where the best effort IP packet is packed in the 
layer 1 frame payload, information indicating the type of the IP packet is 
described in the WoOfi priority identifier, and information indicating IP is 
described in me =Pi©te^ protocol identifier. 



81. (currently amended) 



A data transfer system including edge nodes 



and core nodes, wherein ^4he an edge node is connected to an STM 
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(Synchronous Transfer Mode) device, an ATM (Asynchronous Transfer Mode) 
device aadtef or an IP (Internet Protocol) router and Includes: 

a layer 1 frame construction means for constructing a layer 1 frame which 
is capable of accommodating data of any a protocol that is selected from an STM 
signal supplied from the STM device, ATM cells supplied from the ATM device, a 
primary IP packet supplied from the IP router, and a best effort IP packet 
supplied from the IP route r, the laver 1 frame comprising a laver 1 frame header 
that includes a priorit y identifier indicating a priority of a pavload of the laver 1 
frame, a protocol Iden tifier for idelrtifyino a protocol and Indicating a priority of 



data in the pavload of the laver 1 fr ame, and a cyclic redundancy check (CRC) 



identifier indicating a CR C result Performed on portions of the frame header 



including the priority ide ntifier and the protocol identifier, the CRC identifier being 



used to indicate bit sync hronization, byte synchronization, and frame 



synchronization in a common fnmn fnrmnt - 



a layer 1 frame transmission means for transmitting the layer 1 frames 

containing the STM signals, the layer 1 frames containing the ATM cells, the 
layer 1 frames containing the primary IP packets and/or and the layer 1 frames 
containing the best effort IP packets which are constructed by tho layor 1 frgmo- 
construction moano to a core node; . . . 

a layer 1 frame separation means for separating layer 1 frames supplied 
from the core node into STM layer 1 frames containing STM signals, ATM layer 1 
frames containing ATM cells, primary IP layer 1 frames containing primary IP 

j 

packets, and best effort IP layer l| frames containing best effort IP packets; and 

a data extraction means for extracting the. STM signals, the ATM cells, the 
primary IP packets and the best effort IP packets from the STM layer 1 frames, 

' i 
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the ATM layer 1 frames, the primary IP layer 1 frames and the best effort IP layer 



1 frames, respectively-arid n tin 






sipnalc oxtractod by tho data oxtroction moanc to tho CTM devico, troncmittfng- 


transmitting tho primary IP packi 




tho dota extraction means to tho 


rts and tho boot off oil IP paokotc oxtroctod by- 


or moro-edgo nodes and/or ono 


IP router, and tho ooro nodo ic oonnortod to ono 


framo cuppliod from an odgo not 


or moro coro nodes and transforc tho layor 1 


edge nodo by rofomng to routine 


\o or coro nodo to an appropriate coro nodo of- 


82. (currently amended 


information containod in tho layer 1 fromo. 
) A data transfer system as claimed In claim 



framo construction moanr inrinrien- i hynnfrnm^ hf^ ri rfnrfor rmntnining h o a do r 
information of prodotorminod typoc; and a layor 1 framo payioad for containing - 



the contain data sueh-ae of the S]TM signal, the ATM cells, the primary IP packet, 
or the best effort IP packetrete. 

83. (cancel) 

84. (original) A data transfer system as claimed in claim 82, wherein 
the layer 1 frame payioad is a variable-length field. 

85. (original) A data trahsfer system as claimed in claim 84, wherein 
the length of the variable-length layer 1 frame payioad is set between 0 Kbyte 

■ r 24 • 

PAGE 30/53 ' RCVD AT 7/29/2005 5:46:22 PM [Eastern Daylight rime] ' SVR:USPTQ-EFXRF-6!28' DNIS:27383Q0 * CSID:571 432 0808 ' DURATION (mm-ss):11-36 



JUL-29-2005 05 : 57 



HARR1TY & SNYDER, LLP 



571 432 0808 P. 031 



Serial No.: 09/733,940 
Docket No.: 0050-0075 



and 64 Kbytes. 

86. (currently amended) A data transfer system as claimed in claim 

82, wherein the layer 1 frame header headers include 4ft6ta4es: 

I 

a "Pockot Lengttf packet length identifier indicating the length of the layer 

i 

1 frame payload; a "Priority" i donjtifior indicating tho priority of tho data which is 
transferr e d in tho l ayor 1 framo; a "Protocol" i dontif i or indicating tho typo of tho 



data wh i ch ic troncforrod in tho l ayer 1 framo ; 



a "Framo Modo" frame mode identifier indicating the type of the layer 1 



frame; 

a "Stuff stuff identifier indicating whether or not stuff data is contained in 
the layer 1 frame; and 

the CRC identifier indicating a CRC result additionally performed on the 



packet length identifier and the frame mode identifier and a "H e odor CRC" 



idontifi e r indicating th e rooult of a CRC oporotion conducted for the layor 1 fram e 



hoador oxcopt itself . 

87. (currently amended) A data transfer system as claimed in claim 
86, wherein the "Protoco l " protocol identifier indicates whether the type of the 



data transferred in the layer 1 frame is IPv4 (Internet Protocol version 4) data, 
IPv6 (Internet Protocol version 6) data, STM data, ATM data or dummy data. 



i 

88. (currently amended) A data transfer system as claimed in claim 
86, wherein an OAM (Operating! And Management) frame as a special-purpose 
layer 1 frame for monitoring a path between the an ingress point and the an 

I • 25 
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egress point is constructed and itransferred periodically, 

89, (cancel) 

90. (currently amendeld) 
wherein the ^P fotoool" protocol 
transferred in the layer 1 frame 
(Internet Protocol version 6) datia 
Management) data or dummy dhta 



91. (cancel) 

92. (original) A data 
the layer 1 frame header Is a 



A data transfer system as claimed in claim 88, 
dentrfier indicates whether the type of the data 
s IPv4 (Internet Protocol version 4) data, IPv6 
, STM data, ATM data, OAM (Operating And 



transfer system as claimed in claim 82, wherein 
fixled-length field. 



93. (currently amendeld) A data transfer system as claimed in claim 86, 
wherein in the case where the stuff data is contained in the layer 1 frame, the 
layer 1 frame construction mearjis adds a " - Stuffing L e ngth* stuffing length 
identifier indicating the length of the stuff data to the layer 1 frame header. 



94. (currently amended) A data transfer system as claimed in claim 82, 
wherein a layer 2 frame for containing and transferring the data such as the STM 
signal, the ATM cells, the primary IP packet, or the best effort IP packetr-et^ is 
packed by the layer 1 frame construction means in the layer 1 frame payload. 
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95. (currently amended) A data transfer system as claimed in claim 94, 
wherein the layer 2 frame includes: 

a layer 2 frame header for containing information to be used for the routing 
of the layer 2 frame; and 

a layer 2 frame payload if> which th e data cuohao the STM signal, the 
ATM cells, the primary IP packejt, or the best effort IP packets is packed. 



96. (original) A data transfer system as claimed in claim 95. wherein in 
the case where the STM signal is packed in the layer 2 frame payload, an N 
channel STM signal of a bit rate of N' 64 Kbps (8 bits/125 usee for each channel) 
which is transferred from the STM device is packed in the layer 2 frame payload. 



97. (original) A data transfer system as claimed In claim 95, wherein in 
the case where the ATM cells are packed in the layer 2 frame payload, ATM cells 
which are transferred from the ATM device are packed in the layer 2 frame 



payload. 



98. (currently amended) A data transfer system as claimed in claim 86, 
wherein in the case where the STM signal is packed in the layer 1 frame payload, 
information indicating CBR (Consent Bit Rate) traffic is described in the "P ri orit y 
priority identifier, and information indicating STM is described in the "P rot ocol" 
protocol identifier. 

99. (original) A data transfer system as claimed in claim 95, wherein in 
the case where the STM signal is packed in the layer 2 frame payload, the layer 

27 
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2 frame header includes a route 
of the layer 1 frame containing 



the 
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abel as information which is used for the routing 
STM signal through relaying nodes. 



100. (currently amended) A data transfer system as claimed in claim 86, 
wherein in the case where the ATM cells are packed in the layer 1 frame 
payload, information indicating the type of the ATM cells is described in the 
^Pfterityg priority identifier, and information indicating ATM is described in the 
2rotocol "Protocol" identifier. 



1 01 . (original) A data transfer system as claimed in claim 95, wherein in 
the case where the ATM cells are packed in the layer 2 frame payload, the layer 
2 frame header includes a route libel as information which is used for the routing 
of the layer 1 frame containing the STM signal through relaying nodes. 



1 02. (original) A data transfer system as claimed in claim 95, wherein in 
the case where the primary IP packet is packed in the layer 2 frame payload, the 
primary IP packet is packed in the layer 2 frame payload without being 
partitioned. 

1 03. (currently amended) A data transfer system as claimed in claim 
86, wherein in the case where the! primary IP packet is packed in the layer 1 
frame payload, information indicating the. type of the IP packet is described in the 
"Priority" prioritvH dentifier. and information indicating IP Is described in the 
"Protocol" protocol identifier. 
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1 04. (original) A data transfer system as claimed in claim 95, wherein in 

i 

the case where the primary IP packet is packed in the layer 2 frame payload, the 
layer 2 frame header includes: 

a route label as information which is used for the routing of the layer 1 
frame containing the primary IP packet through relaying nodes; and 

a flow label as information which is used for designating a wavelength to 
be used for transferring the layer 1 frame containing the primary IP packet 
between relaying nodes. 

105. (original) A data transfer system as claimed in claim 104, wherein 
the flow label is generated by conducting the Hash operation to the header of the 
primary IP packet. 

106. (currently amended) A data transfer system as claimed In claim 
95, wherein in the case where the best effort IP packet is packed in the layer 2 
frame payload, a best effort IP transfer space length L, which moane tho longth 
ef - a transfer spaoo which can be used for the transfer of the layer 1 frame 
containing the best effort IP packet, is determined as: . 

L=CL-SL-AL-PL-BL 
where: 

CL denotes a predetermined length CL corresponding to a predetermined 



cycle, 

SI denotes the length of s 
transferred in the cycle, 



layer 1 frame containing an STM signal that is 
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AL denotes the lengths of one or more layer 1 frames containing ATM 
cells that are transferred in the cycle, 



PL denotes the length of 



one or more layer 1 frames containing primary IP 



packets that are transferred in the cycle, and 

BL denotes the length of one or more layer 1 frames containing best effort 
IP packets that.are transferred in the cycle before the transfer of the layer 1 
frame containing the best effort IP packet. 



itLr 



1 07. (original) A data jansfer system as claimed in claim .1 06, wherein 
if the length B of the layer 1 frame containing the best effort IP packet is equal to 

ength L, the layer 1 frame containing the best 
a single frame without being partitioned. 



the best effort IP transfer space 
effort IP packet is transmitted as 



108. (original) A data transfer system as claimed in claim 106, wherein 
if the length B of the layer 1 fram* containing the best effort IP packet is longer 
than the best effort IP transfer space length L, a BOM (Beginning Of Message) 
frame of the length L is constructed by use of the front part of the layer 1 frame 
containing the best effort IP packet the BOM frame is transmitted, and an EOM 
(End Of Message) frame including the remaining segment of the layer 1 frame 
containing the best effort IP packet is stored. 



109. (original) A data transfer system as claimed in claim 108, wherein 
if the length M of the stored EOM Frame is longer than the best effort IP transfer 
space length L, a COM (Continuation Of Message) frame of the length L is 
constructed by use of the front park of the stored EOM frame, the COM frame is 
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including the remaining segment of the stored 



transmitted, and an EOM frame 
EOM frame is stored. 



110. (original) A data transfer system as claimed in claim 108, wherein 
if the length M of the stored EOM frame is shorter than the best effort IP transfer 
space length L and if the EOM frame length M and a minimal dummy frame 
length D added together (M+D) is shorter than the best effort IP transfer space 
length L, the stored EOM frame is transmitted as an EOM frame and the best 
effort IP transfer space length L is updated into L-M. 

111. (original) A data transfer system as claimed in claim 1 08, wherein 
if the length M of the stored EOM frame is shorter than the best effort IP transfer 
space length L and if the EOM frame length M.and a minimal dummy frame 
length D added together (M+D) is equal to the best effort IP transfer space length 
L, the stored EOM frame is transmitted as an EOM frame and thereafter a 
minimal dummy frame is transmitted. 

112. (original) A data transfer system as claimed in claim 108, wherein 
if the length M of the stored EOM frame is shorter than the best effort IP transfer 
space length L and if the EOM frame length M and a minimal dummy frame 
length D added together (M+D) is longer than the best effort IP transfer space 
length L. stuff data is inserted into the payload of the stored EOM frame so as to 
increase the EOM frame length M into L and the stored EOM frame containing 
the stuff data is transmitted as an EOM frame. 
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i transfer system as claimed In claim 106, wherein 
if there is no best effort IP layer 1 frame to be transferred, a dummy frame of the 
length L is generated and transmitted. 

1 14. (original) A data transfer system as claimed in claim 106, wherein 
if the length B of the layer 1 frame containing the best effort IP packet is shorter 
than the best effort IP.transfer space length L and rf the best effort IP layer 1 
frame length B and a minimal dummy frame length D added together (B+D) is 
equal to the best effort IP transfer space length L, the best effort IP layer 1 frame 
is transmitted as a single frame without being partitioned and thereafter a 

minimal dummy frame is transmitted. 

I ■ 
i 

1 15. (original) A data transfer system as claimed in claim 106, wherein 
if the length B of the layer 1 frame containing the best effort IP packet is shorter 
than the best effort IP transfer space length L and if the best effort IP layer 1 
frame length B and a minimal dummy frame length D added together (B+D) is 
longerthe best effort IP transfer space length L, stuff data is inserted into the 
payload of the best effort IP layer 1 frame so as to increase the best effort IP 



layer 1 frame length B into L and 
stuff data is transmitted as a sing 



tlie.best effort IP layer 1 frame including the 
e frame. . 



1 1 6. (original) A data transfer system as claimed in claim 1 06, wherein 
if the length B of the layer 1 frame| containing the best effort IP packet is shorter 
than the best effort IP transfer spice length L and if the best effort IP layer 1 
frame length B and a minimal dunjimy frame length D added together (B+D) is 
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shorter the best effort IP transfer space length L, the best effort IP layer 1 frame 
Is transmitted as a single frame without being partitioned and the best effort IP 
transfer space length L is updated into L-B. 

117. (original) A data transfer system as claimed in claim 95, wherein In 
the case where the best effort IP packet is packed in the layer 2 frame payload, 

the layer 2 frame header includes: 

I 

i 

a route label as information which Is used for the routing of the layer 1 
frame containing the best effort IP packet through relaying nodes; and 

a flow label as information which is used for designating a wavelength to 
be used for transferring the layer 1 frame containing the best effort IP packet 
between relaying nodes. 

1 1 8. (original) A data transfer system as claimed in claim 1 1 7, wherein 
the flow label is generated by conducting the Hash operation to the header of the 
best effort IP packet 



119. (original) A data transfer system as claimed In claim 95, wherein 
the layer 2 frame header is omitted when the layer 1 frame is transmitted as a 
COM (Continuation Of Message) frame or an EOM (End Of Message) frame. 

120. (cancel) 



121. (original) A data transfer system as claimed in claim 81 , wherein 

the layer 1 frame transmission means of the edge node transmits the layer 1 

| . 33 . •: •• . 
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122. (original) A data 
the predetermined time interval 



123. (original) A data 
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signals to the core node at predetermined time 



transfer system as claimed in claim 121 . wherein 
is set at 125 psec. 



ransfer system as claimed in claim 81, wherein 
the layer 1 frame transmission means of the edge node frame multiplexes the 
layer 1 frames containing the STM signals, the layer 1 frames containing the 
ATM cells, the layer 1 frames containing the primary IP packets and the layer 1 
frames containing the best effort IP packets giving high priority in order of STM. 
ATM, primary IP and best effort jP, and transmits the frame-multiplexed layer 1 
frames to the core node 

124. (cancel) 

125. (cancel) 

126. (original) A data transfer system as-claimed in claim 82, wherein 
the. layer 1 frame separation means of the edge node establishes frame 
synchronization by us© of the layer 1 frame headers of the layer 1 frames 
transferred from the core node. .!'•'• 



1 27. (currently amended) 



A data transfer system as claimed in claim 



86, wherein the layer 1 frame separation means of the edge node judges 
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whether the data contained in the layer 1 frame is the STM signal, the ATM cells 
or the IP packet by referring to the "Protoco l " protocol identifier of the layer 1 
frame header, and demultiplexes frame-multiplexed layer 1 frames into layer 1 

" packet length identifier of the layer 1 frame 



frames by use of the 
header 



1 28. (original) A data tr 3nsfer system as claimed in claim 95, wherein 
the core node extracts the layer 2 frames from received layer 1 frames, 

determines the next core node or edge node to which the data contained 
in the layer 2 frame payload should be transferred, by referring to the layer 2 
frame header of each layer 2 frame, 

constructs the layer 1 frames containing the data with regard to each next 
node, . 

frame multiplexes the layer 1 frames with regard to each next node, and 
transmits the frame-multiplexed layer 1 frames to the next core node or 
edge node. 



1 29. (original) A data transfer 
the cone node transmits the layer 
node at predetermined time intervals 



system as claimed in claim 128, wherein 
1 frames containing the STM signals to the next 



1 30. (original) A data transfer system as claimed in claim 1 29, wherein 
the predetermined time interval iJ set at 125 psec. 



131 . (original) A data transfer system, as claimed in claim 128, wherein 
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the core node frame multiplexes the layer 1 frames containing the STM signals, 
the layer 1 frames containing this ATM cells, the layer 1 frames containing the 
primary IP packets and the layer 1 frames containing the best effort IP packets 
giving high priority in order of STM, ATM, primary IP and best effort IP, and 
transmits the frame-multiplexed layer 1 frames to the next core node or edge 
node. 

1 32. (currently amended) A data transfer system as claimed in claim 
88, wherein the OAM frame is used by the edge node at the egress point for path 
monitoring. 
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